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7KH$WUDQVSRUWOLQHEHWZHHQWKH0DLQ,QMHFWRUDQGWKH7HYDWURQWRPHDVXUH*H9SURWRQVDQG
DQWLSURWRQV
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 $%HDPOLQH 7HYDWURQ 1X0,%HDPOLQH
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275'HWHFWRU'HVLJQ
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LVEDVHGRQFROOHFWLQJEDFNZDUG275LQRUGHUWRPDNHEHDPPHDVXUHPHQWV7KLVLVDVWDQGDUGWHFKQLTXH
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XQLGLUHFWLRQDOEHDPPHDVXUHPHQWV7KHIRLOVDUHWLOWHGGHJUHHVWRWKHEHDPD[LVLQRUGHUWRUHIOHFWWKH
EDFNZDUG275SHUSHQGLFXODUWRWKHEHDPOLQH2QHIRLOLVXVHGDVDSULPDU\275VFUHHQZKLOHWKHVHFRQG
IRLO LV SHULRGLFDOO\ LQVHUWHG LQWR WKH EHDP WR WUDFN FKDQJHV WR WKH SULPDU\ IRLO7KH275GHWHFWRU DOVR
XWLOL]HVDUDGLDWLRQKDUGHQHG&,'FDPHUD>@DQGQHXWUDOGHQVLW\ILOWHUVWRDOORZRSHUDWLRQRYHUDUDQJHRI
EHDPLQWHQVLWLHVDQGXQGHUYDULRXVUDGLDWLRQHQYLURQPHQWV
7KH1X0,275GHWHFWRUDFTXLUHVEHDPSURILOHLPDJHVIRUHYHU\EHDPSXOVH$IURQWHQG3&XVHVD
/DEYLHZDFTXLVLWLRQ DQGDQDO\VLVSURJUDP WRSURFHVV WKHVH LPDJHV7KHDQDO\VLVSURGXFHV WKHEHDP;
DQG<FHQWURLGV DQG VLJPDVDVZHOO DV WKHEHDP WLOW DQGHOOLSWLFLW\$PRUHGHWDLOHGGHVFULSWLRQRI WKH
275GHWHFWRUFDQEHIRXQGLQUHIHUHQFH>@
1X0,%HDPOLQH
7KH1X0,EHDPOLQH >@ZDV LQLWLDOO\ GHVLJQHG WR RSHUDWH DW [ WR [ *H9SURWRQV SHU
SXOVH DW D UHSHWLWLRQ UDWH RIaKHUW] SURGXFLQJ DEHDPSRZHURI XS WRN:)XWXUHXSJUDGHV WR
WKHEHDPOLQHZLOO LQFUHDVHWKHSURWRQVSHUSXOVHWRa[ZLWKDEHDPSRZHURIXSWRaN:7KH
UPVWUDQVYHUVHEHDPVL]HLVaPPDWWKH1X0,WDUJHW3UHVHQWO\1X0,XVHVDVHJPHQWHGWLWDQLXPIRLO
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6(0MXVWXSVWUHDPRIWKH1X0,WDUJHWDQGVKLHOGZDOODVDWDUJHWEHDPSURILOHPRQLWRU>@7KLVWDUJHW
6(0PHDVXUHVWKHEHDPSURILOHIRUHYHU\SXOVH7KH1X0,275GHWHFWRULVLQVWDOOHGMXVWGRZQVWUHDPRI
WKHWDUJHW6(0EXWVWLOOLQIURQWRIWKHVKLHOGZDOOWKXVDOORZLQJIRUFRPSDULVRQRIEHDPPHDVXUHPHQWV
EHWZHHQWKHWZRGHYLFHV
1X0,2755HVXOWV
)LJXUHDVKRZV275LPDJHVIRUEXQFKLQWHQVLWLHVRIa[DQGa[7KLVILJXUHDOVRVKRZV
WKHEHDPSURMHFWLRQVZLWK*DXVVLDQILWV7KHLPDJHVVKRZWKHLQFUHDVHLQEHDPVL]HZLWKDQLQFUHDVHLQ
EHDP LQWHQVLW\ 7KH LPDJHV DOVR VKRZ DQ LQFUHDVH LQ WKH EHDP HOOLSWLFLW\ZLWK KLJKHU LQWHQVLWLHV 7KLV
VKRZV WKH DGYDQWDJH RI D WZRGLPHQVLRQDO EHDP VKDSHPRQLWRU VXFK DV DQ275 GHWHFWRU RYHU RWKHU
VWDQGDUGRQHGLPHQVLRQDOSURILOHPRQLWRUV
7KHFKRLFHRIDQDOXPLQL]HG.DSWRQIRLOIRUWKH1X0,275ZDVPDGHWRPLQLPL]HWKHVFDWWHURIWKH
1X0,EHDP,VVXHVRIIRLOOLIHWLPHDWWKLVKLJKEHDPLQWHQVLW\DUHQRWZHOOXQGHUVWRRGEXWLWZDVDVVXPHG
WKDWWKHIRLOZRXOGFKDQJHRYHUWLPH)LJXUHEVKRZVDFRPSDULVRQRIWKHPHDVXUHGKRUL]RQWDOEHDPσ
IURPWKH6(0PRQLWRUDQGWKH275GHWHFWRURYHUDSHULRGRIGD\V2QHFDQVHHIURPWKHILJXUHWKDW
WKHYDOXHRIσIRUWKH275GHWHFWRULVVORZO\GLYHUJLQJIURPWKHYDOXHIURPWKH6(0PRQLWRU$OWKRXJK
WKHUHLVDGLIIHUHQFHLQWKHVHWZRPHDVXUHPHQWVLWLVQRWFOHDUWKDWWKLVFRXOGEHDWWULEXWHGWRDFKDQJHLQ
WKH275IRLO
)LJD1X0,275EHDPLPDJHVDQGKRUL]RQWDODQGYHUWLFDOSURMHFWLRQVZLWK*DXVVLDQILWVIRU[DQG[SURWRQV
SHUEXQFKEFRPSDULVRQRIWKHKRUL]RQWDOσEHWZHHQWKH6(0PRQLWRUDQGWKH275GHWHFWRURYHUWLPH
275)RLO$JLQJ
2QH LVVXH ZLWK 275 GHWHFWRUV IRU KLJKLQWHQVLW\ SURWRQ EHDPV LV WKH FKDQJH LQ WKH FKDUDFWHULVWLFV
RI WKH IRLO%DFNZDUG275 LPDJLQJ LV VHQVLWLYH WR WKH UHIOHFWLYLW\ DQG IODWQHVVRI WKH LQWHUFHSWLQJ IRLO
)LJXUHEVHHPVWRLQGLFDWHWKDWIRLODJLQJKDVRFFXUUHGZLWKWKH1X0,GHWHFWRU7RFKHFNIRUDJLQJRIWKH
SULPDU\IRLO WKHVHFRQGDU\IRLOZDV WHPSRUDULO\ LQVHUWHG LQWR WKHEHDPOLQH7KH275LPDJHVIURPWKLV
IRLOZHUHFRPSDUHGWR275LPDJHVWDNHQZLWKWKHSULPDU\IRLOWRORRNIRUVLJQVRIFKDQJHLQWKHSULPDU\
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IRLO)LJXUHVKRZV275LPDJHVDQGSURMHFWLRQVIRUWKHSULPDU\DQGVHFRQGDU\IRLOVXQGHUVLPLODUEHDP
FRQGLWLRQV7KHVH LPDJHVJLYHVLPLODUFHQWURLGDQGσYDOXHV IRUERWK IRLOV WKH275LQWHQVLW\ IURP WKH
SULPDU\IRLOLVFOHDUO\UHGXFHG
$IWHUH[SRVXUHRIWKHSULPDU\DOXPLQL]HG.DSWRQIRLOWRa[*H9SURWRQVWKHSULPDU\IRLO
ZDVUHPRYHGIURPWKHGHWHFWRU)LJXUHVKRZVWKHIURQWDQGEDFNRIWKHSULPDU\IRLODQGLOOXVWUDWHVERWK
PHFKDQLFDOGHIRUPDWLRQDQGFORXGLQJRIWKHDOXPLQLXPUHIOHFWLYHVXUIDFH

)LJ&RPSDULVRQRI275LPDJHVWDNHQZLWKWKHSULPDU\DQGWKHVHFRQGDU\IRLOVXQGHUVLPLODUEHDPFRQGLWLRQVDIWHUaGD\VRI
SULPDU\IRLORSHUDWLRQ
)LJ)URQWDOXPLQXPDQGEDFN.DSWRQVLGHRISULPDU\IRLODIWHUH[SRVXUHWRa[*H9SURWRQV
3RVVLEOH)RUZDUG275,PDJLQJRI,QWHQVH%HDPV
$V VKRZQ DERYH H[SRVXUH RI 275 IRLOV WR SURORQJHG KLJKLQWHQVLW\ EHDPV RI SURWRQV FDQ FDXVH
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FKDQJHV LQ WKHPDWHULDOSURSHUWLHVRI WKH IRLOV VXFKDV UHIOHFWLYLW\DQGIODWQHVV7KHVHPDWHULDOFKDQJHV
GLUHFWO\ DIIHFW WKH DELOLW\ RI D IRUZDUG 275 GHWHFWRU WR JHQHUDWH UHOLDEOH EHDP PHDVXUHPHQWV 2QH
SRVVLEOHPHWKRG WR KHOSPLWLJDWH VRPH RI WKHVH HIIHFWVZRXOG EH WRPDNH EHDP SURILOHPHDVXUHPHQWV
XWLOL]LQJ IRUZDUG 275 )LJXUH D VKRZV D IDOVH FRORU EDFNZDUG 275 DQJXODU HPLVVLRQ SDWWHUQ
PHDVXUHPHQW IRU  *H9 SURWRQV ZKLOH ILJXUH E VKRZV D VOLFH SURILOH WKURXJK WKH FHQWHU RI WKH
HPLVVLRQSDWWHUQ7KHVHHPLVVLRQSDWWHUQVVKRXOGEHVLPLODUIRUIRUZDUG275
)LJXUHFVKRZVDSRVVLEOHIRUZDUG275LPDJLQJV\VWHPWRPDNHEHDPPHDVXUHPHQWV7KLVGHVLJQ
XVHVDSLFNRIIPLUURUGRZQVWUHDPRIDQRUPDOLQFLGHQWIRLOWRFROOHFWDSRUWLRQRIWKHIRUZDUG275OLJKW
,QDGGLWLRQWKHEHDPLQWHUFHSWLQJIRLOFRXOGEHDEHDPYDFXXPZLQGRZZKLFKLVDOUHDG\SUHVHQWLQPDQ\
EHDPOLQHV$VHULHVRIIRFXVLQJHOHPHQWVDUHWKHQXVHGWRJHQHUDWHDEHDPSURILOHLPDJHRQWRDFDPHUD
7KHOLJKWFROOHFWHGLQWKLVPDQRULVPXFKOHVVWKDQIURPVWDQGDUGEDFNZDUG275GHWHFWRUV+RZHYHUIRU
KLJKLQWHQVLW\EHDPVVXFKDV1X0,WKHDPRXQWRI275SURGXFHGLVDGHTXDWHIRU LPDJHGHWHFWLRQDQG
PHDVXUHPHQW
)LJD275HPLVVLRQSDWWHUQPHDVXUHGIRU*H9SURWRQVE275SURILOHWKURXJKHPLVVLRQFHQWHUSRLQWFDSRVVLEOH
LPDJLQJV\VWHPWRFROOHFWIRUZDUG275
&RQFOXVLRQ
7KHXVHRI275IRUDEHDPSURILOLQJV\VWHPRIKLJKLQWHQVLW\SURWRQVKDVEHHQGHPRQVWUDWHGDW WKH
)HUPLODE1X0,EHDPOLQH7KH275GHWHFWRUZDVDEOHWRSURGXFHEHDPSRVLWLRQDQGVL]HPHDVXUHPHQWV
IRUDOPRVWHYHU\EHDPSXOVH+RZHYHUSURORQJHGH[SRVXUHRIWKHIRLOWREHDPLQGXFHGPDWHULDOFKDQJHV
WR WKH  μP DOXPLQL]HG .DSWRQ IRLO ZKLFK UHVXOWHG LQ LQDFFXUDWH PHDVXUHPHQWV $ EHDP SURILOLQJ
GHWHFWRUEDVHGRQIRUZDUG275PD\HOLPLQDWHPDQ\RIWKHVHLVVXHV
$FNQRZOHGJHPHQWV
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       :H WKDQN RXU 1X0, FROOHDJXHV IRU WKHLU FRQWLQXHG KHOS DQG LQWHUHVW LQ WKLV GHWHFWRU 6DP
&KLOGUHVV3HWHU/XFDV*RUGRQ.RL]XPL-LP+\OHQDQG'RXJ-HQVRQ:HDOVRZRXOGOLNHWRWKDQNWKH
)1$/$FFHOHUDWRU'LYLVLRQIRUWKHLUFRQWULEXWLRQV$OH[/XPSNLQ*LDQQL7DVVRWWR'DYH6OLPPHU'DQ
6FKRR5LFN3LHUFH/LQGD3XUFHOO7D\ORU7HUU\$QGHUVRQ%UDG7HQQLVDQG-LP)LW]JHUDOG,QDGGLWLRQ
ZH ZLVK WR WKDQN &DUO /LQGHQPH\HU -HUU\ =LPPHUPDQ -RKQ .RULHQHN 5RQ 0LNVD .DUHQ .HSKDUW
(LOHHQ+DKQ DQG:DQGD1HZE\ RI )1$/3DUWLFOH 3K\VLFV'LYLVLRQ IRU WKHLU RXWVWDQGLQJZRUN LQ WKH
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